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1 Scope and field of application 

This Part of ISO 3002 defines a nomenclature for certain basic 
concepts concerning cutting tools; it is applicable to the 
geometry of every kind of cutting tool and emphasizes a known 
terminology .for them which is intended to provide a framework 
on which the nomenclature and appropriate standards for in- 
dividual types of cutting tool, such as single-points tools, twist 
drills, milling cutters and hand tools, can be established. 
However, the standards for individual types of cutting tool will 
not each require or use the full range of terms and definitions 
set out in the basic nomenclature established in this Part of 
ISO 3002. 

The definitions are grouped into four clauses. After defining the 
general terms for surfaces on the workpiece, certain elements 
of the tool, surfaces on the tool, the cutting edges and the tool 
and workpiece motions in clause 3, this Part of ISO 3002 
defines, in clause 4, reference systems of planes which are 
subsequently used to define the various angles which are in- 
cluded in clause 5. Two reference systems of planes are 
necessary : one, the tool-in-hand system, is used to define the 
geometry of the tool so that it can be manufactured and 
measured; the other, the tool-in-use system, is required to 
define the effective geometry of the tool when it is actually per- 
forming the cutting operation. Clause 7 gives definitions 
relating to chip breakers. 

ISO 3002/2 gives general conversion formulae to relate tool and 
working angles. 

NOTE — In addition to terms used in the three official ISO languages 
(English, French and Russian), this Part of ISO 3002 gives the 
equivalent terms in German, Italian and Dutch; these have been in- 
cluded at the request of ISO Technical Committee 29 and are published 
under the responsibility of the member bodies for Germany, F.B. 
(DIN), Italy (UNI) and the Netherlands INNI). However, only the terms 
and definitions given in the official languages can be considered as ISO 
terms and definitions. 

2 Reference 

ISO 3002/2, Basic quantities in cutting and grinding — Part 2 : 
Geometry of the active part of cutting tools - General conver 
sion formulae to re/ate tool and working angles. 

3 General terms 

3.1 Surfaces on the workpiece 

3. 1 . 1 work surface (figure 1 ) : The surface on the workpiece 
to be removed by machining. 



3:1.2 machined surface (figure 1 ) : The desired surface pro- 
duced by the action of the cutting tool. 

3.1.3 transient surface (figure 1) : The part of the surface 
which is formed on the workpiece by the cutting edge (3.4.1) 
and removed during the following cutting stroke, during the 
following revolution of the tool or workpiece, or by the follow- 
ing cutting edge. 

3.2 Tool elements 

3.2.1 body (figures 3 to 5) : The part of the tool which holds 
the cutting blades or inserts, or on which are formed the cut- 
ting edges (3.4.1). 



3.2.2 shank (figures 2a, 4 and 5) 
which it is held. 



The part of the tool by 



3.2.3 tool bore (figure 3) : That bore in a tool by which it can 
be located and fixed by a spindle, arbor or mandrel. 

3.2.4 toot axis (figures 3, 4 and 5) : An imaginary straight line 
with defined geometrical relationships to the locating surfaces 
used for the manufacture and sharpening of the tool and for 
holding the tool in use. GeneFally, the tool axis is the centreline 
of the tool shank or bore; it is usually parallel or perpendicular 
to the locating surfaces, although it could be the centreline of a 
conical surface as in the case of a taper shank. When not ob- 
vious, the tool axis must be defined by the designer. 

3.2.5 cutting part (figure 2a) : The functional part of parts of 
the tool each comprised of chip producing elements; the cut- 
ting edges (3.4.1), face (3.3 1) and flank (3.3.2) are therefore 
elements of the cutting part. 

In the case of a multi-toothed cutter, each tooth has a cutting 
part. 

3.2.6 base (figures 2a, 12 and 18) : A flat surface on the tool 
shank, parallel or perpendicular to the tool reference plane 
(4.1.1), useful for locating or orienting the tool in its manufac- 
ture, sharpening and measurement. 

Not all tools have a clearly defined base. 

3.2.7 wedge (figures 3 and 7) : The portion of the cutting 
part enclosed between the face (3.3.1) and the flank {3:3.2). 
It can be associated with either the major or minor cutting 
edge (3.4.1). 
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3.3 Tool surfaces 

Each tool surface is provided with a symbol consisting of the 
letter A with a suffix indicating the identity of the surface (for 
example Ay, the face). When it is necessary to distinguish 
clearly a surface associated with the minor cutting edge 
(3.4.1.2) the appropriate symbol bears a prime (for example A„' , 
the minor flank). 



3.3.3.2 flank profile (figure 2d) : The curve formed by the 
intersection of flank A a with any desired plane. Normally this 
profile is defined and measured in the cutting edge normal 
plane P n (4.1.5). If it is to be defined in any other plane this 
must be dearly specified. 



3.4 Cutting edges 



3.3.1 face Ay (figures 2a, 3, 4, 5 and 7) : The surface or sur- 
faces over which the chip flows. When the face is composed of 
a number of surfaces inclined to one another, these are 
designated first face, second face, etc, starting from the cut- 
ting edge. These surfaces may be called lands and unless other- 
wise specified it is assumed that these are associated with the 
major cutting edge (3.4.1.1). 

Where it is necessary to distinguish the faces associated with 
the major and minor cutting edges (3.4.1.1 and 3.4.1.2), that 
part of the face which intersects the flank (3.3.2) to form the 
major cutting edge is called the major face and that part of the 
face which intersects the flank to form the minor cutting edge 
is called the minor face, for example major first face, minor first 
face, etc. 



3.4.1 cutting edge : That edge of the face which is intended 
to perform cutting. 

3.4.1.1 tool major cutting edge S (figures 2a, 3, 4, 5 and 
7) : That entire part of the cutting edge which commences at 
the point where the tool cutting edge angle k t is zero (5.1.1.1) 
and of which at least a portion is intended to produce the tran- 
sient surface on the workpiece. In the case of tools having a 
sharp corner (3.4.2) at which the value of K r may be considered 
to pass through zero, the major cutting edge commences at 
that corner. In the case of tools for which the value of K r does 
not decrease to zero at any point on the cutting edge, the entire 
cutting edge is the tool major cutting edge as, for example, in 
the case of a slab milling cutter. 



3.3.1.1 reduced face A y (figure 2c) : A specially prepared 
surface or surfaces separated from the rest of the face by a step 
and designed in such a way that the chip contacts only the 
reduced face. 

NOTE — A reduced face should not be confused with the land 
associated with a groove or step intended to induce chip breaking nor 
with multiple faces of the tool. The symbol A y has been adopted to 
designate the reduced face and to distinguish it from lands on the toot 
face which are designated by A y1 , Aj,2- etc. 



chip breaker (see clause 7) : A modification of the 
y , to control or break the chip, consisting of either an in- 



3.3.1.2 
face A 
tegral groove or an integral or attached obstruction 



3.3.2 flank A a (figures 2a, 3, 4, Sand 7) : The tool surface or 
surfaces over which the surface produced on the workpiece 
passes. When a flank is composed of a number of surfaces in- 
clined to one another, these are designated first flank, second 
flank, etc., starting from the cutting edge. These surfaces may 
be called lands and unless otherwise specified it is assumed 
that these are associated with the major cutting edge (3.4.1 . 1 ). 

Where it is necessary to distinguish the flanks associated with 
the major and minor cutting edges (3.4.1.1 and 3.4.1.2), that 
part of the flank which intersects the face to form the major 
cutting edge is called the ma'pr flank and that part of the flank 
which intersects the face to form the minor cutting edge is 
called the minor flank, for example major first flank, minor first 
flank, etc. 

3.3.3 Profiles of the face and flank 

3 3.3.1 face profile (figure 2d) : The curve formed by the in 
tersection of the face A,, with any desired plane. Normally this 
profile is defined and measured in the cutting edge normal 
plane P n (4.1.5). If it is to be defined in any other plane this 
must be clearly specified. 



3.4.1.2 tool minor cutting edge S' (figures 2a, 3, 4 and 5) : 
The remainder of the cutting edge, if any, and where present 
commences at the point on the cutting edge where k t is zero 
(5.1.1.1) but extends from this point in a direction away from 
the tool major cutting edge. It is not intended to produce any of 
the transient surface on the workpiece. Some tools may have 
more than one tool minor cutting edge as, for example, in the 
case of a cutting-off tool. 

3.4.1.3 working major cutting edge S e (figure 2b) : That 
entire part of the cutting edge which commences at the point 
where the working cutting edge angle K re is zero (5.2.1.1) and 
of which at feast a portion produces the transient surface on 
the workpiece. In the case of tools having a sharp corner (3.4.2) 
av which the value of K re may be considered to pass through 
zero, the working major cutting edge commences at that cor- 
ner. In the case of tools for which the value of * re does not 
decrease to zero at any point on the cutting edge, the entire 
cutting edge is the working major cutting edge as, for example, 
\n the case of a slab milling cutter. 

3.4.1.4 working minor cutting edge S e ' (figure 2b) : The 
remainder of the cutting edge, if any, and where present com- 
mences at the point on the cutting edge where K re is zero 
(5.2.1.1) but extends from this point in a direction away from 
the working major cutting edge. It does not produce any of the 
transient surface on the workpiece. Some tools may have more 
than one working minor cutting edge, as for example, in the 
case of a cutting-off tool. 

NOTE — A distinction must be made between the tool major cutting 
edge and The working major cutting edge because the points at which 
k x and * re can be considered to be zero are not, in general, coincident. 

3.4.1.5 active cutting edge (figure 2b) : That portion of the 
working cutting edge which is actually engaged in cutting at a 
particular instant generating both the transient and machined 
surfaces on the workpiece. 
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3.4.1.5.1 active major cutting edge S a ; The portion of the 
active cutting edge measured along the cutting edge from the 
point of intersection of the cutting edge and work surface to 
the point on the working cutting edge at which the working 
cutting edge angle K rt> (5.2.1.1) may be considered to be zero. 



plane P r (4.1.1). If it is to be defined in another plane, this shall 
be clearly specified. 



3.5 Dimensions 



3.4.1.5.2 active minor cutting edge S a ' : The portion of 
the active cutting edge measured along the cutting edge from 
the point at which the working cutting edge k (% (5.2.1.1) may 
be considered to be zero to the point of intersection of the 
working minor cutting edge and the machined surface. 

3.4.2 corner (figures 2 to 6a) : The relatively small portion of 
the cutting edge at the junction of the major and minor cutting 
edges; it may be curved, straight or the actual intersection of 
these cutting edges. 

3.4.2.1 rounded corner (figure 6a) : A corner having a 
curved cutting edge. 

3.4.2.2 chamfered corner (figure 6a) : A corner having a 
straight cutting edge. 

3.4.3 selected point on the cutting edge : A point selected 
on any part of the cutting edge in order to define, for example, 
the tool or working angles at that point (5). The selected point 
may be on the major cutting edge or on the minor cutting edge. 
When the selected point is so chosen as to be located on the 
minor cutting edge, the planes and angles associated with this 
point are so designated (4 and 5). 

3.4.4 rounded cutting edge : A cutting edge which is 
formed t 
flank, A„ 



a.4.9 interruptea cutting eage mgure odj : « cutting eoge 
having discontinuities of sufficient magnitude as to prevent 
chip formation from taking place at the locations where they 
occur. (Such discontinuities are often used to reduce the Size 
of the individual chips produced by a tool such as a slab milling 
cutter.) 

3.4.6 tool profile : The curve formed by the orthogonal pro- 
jection of the tool cutting edge, S, on any desired plane. Nor- 
mally this profile is defined and measured in the tool reference 



The dimensions of the cutting edges are measured in the con- 
ventional manner but additional definitions are required and are 
given below. 



3.5.1 corner radius r t (figure 6a) : The nominal radius of a 
rounded corner measured in the tool reference plane, P r (4.1 .1 1. 

3.5.2 chamfered corner length b E (figure 6a) : The nominal 
length of a chamfered corner measured in the tool reference 
plane P r (4.1.1). 



3.5.3 land width b y and b a (figure 7) : The width of a land on 
the major face is designated by b y and the width of a land on 
the minor face is designated by b y ' . 

The width of a land on the major flank is designated by b Q and 
the width of a land on the minor flank is designated by b a ' . 



The identification number of the land together with the suffix 
used to identify the plane of measurement may be added if 
necessary, for example, b^, b anV b ara ' 



3.5.4 rounded cutting edge radius r n : The nominal radius 
of a rounded cutting edge measured in the cutting edge normal 
plane, P n (4.1.5). 



3-5.5 width of reduced face b y (figure 2c) : The width of a 
reduced face is designated by b y and is measured in the cutting 
edge normal plane P n (4.1.5). If it is to be defined in any other 
plane this must be specified clearly : the suffix indicating the 
plane of measurement should be added to the basic symbol, 
i.e. b^. 



L>ir4tk i-i* s rarli ir-nH ts 



\* lu cnnfi irarl ojith fhfi 



width of a land on the face. The symbol b y has been adopted to 
designate the width of a reduced face to distinguish it from the width 
of a land on the face which is designated by b y . 
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Work surface 



Transient surface 



Machined surface 




Figure 1 — Surfaces on the workpiece 
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Minor second flank A tt 2* 
Corner 




Base 

Major cutting edge S 
Major first face Ay\ 



Major second face A^ 2 
Major first flank A a i 



Major second flank A a2 
Figure 2a — Cutting edges and surfaces on the cutting part of a turning tool 
Point where K™ = zero 
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Active major cutting edge 
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Work surface 




Machined surface 



Figure 2b — Illustration of various terms relating to the tool and work piece 
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Viaw on cutting adga normal plans P n 



Selactad point 
on tha cutting adga 
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Figure 2c — Reduced face 



Selected point 
on tha cutting adga 



Flank profile 




Faca profile 
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Figure 2d — Profile* of the face and flank 
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Tool axis 



Major first flank A a -( 



Major second flank A a2 
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Minor flank A a ' 

Minor cutting edge S 



Tool bore 



Major cutting edge S. 
Figure 3 — Cutting edges and surfaces on the cutting part of a shell end mill 



Tool axis 



Shank 



Body 



Major cutting edge S 
Major first flank A a i 




Major second flank A a 2-/ | / / \_ Corner 

Face Ay J L Minor cutting edge S' 
Figure 4 - Cutting edges and surfaces on the cutting part of a single cutter with parallel shank 
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.Minor second flank A a 2' 
Minor first flank A al ' 
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Figure 5 — Cutting edges and surfaces on the cutting part of a twist drill 
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Figure 6a — Corners viewed in the tool reference plane P r (4.2.11 




Figure 6fr — Interrupted cutting edge 
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. First face A-yi 



Third face A-y 3 



Major cutting edge S 




Second flank A a2 
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Figure 7 — Wedge with lands 



3.6 Tool and workpiece motions 

All motions, directions of motions and speeds are defined 
relative to the workpiece. 

3.6.1 primary motion : The main motion provided by a 
machine tool or manually, to cause relative motion between the 
tool and workpiece so that the face of the tool approaches the 
workpiece material, in a lathe, this motion is proviueu uy tue 
rotary motion of the workpiece; in drilling and milling 
machines, it is provided by the rotary motion of the tool; in a 
planing machine it is provided by the longitudinal motion of the 
table. The primary motion is only able to cause chip removal for 
more than one revolution or stroke it there is a feed motion as 
defined in 3.6.2. 

Usually, the primary motion absorbs most of the total power re- 
quired to perform a machining operation. 

3.6.1.1 direction of primary motion (figures 8 to 11) : The 
direction of instantaneous primary motion of the selecteu point 
on the cutting edge relative to the workpiece. 

3.6.1.2 cutting speed v c (figures 8 to 11) : The instan- 
taneous velocity of the primary motion of the selected point on 
the cutting edge relative to the workpiece. 

3.6.2 feed motion : A motion provided by a machine tool or 
manually, to cause an additional relative motion between the 



leads to repeated or continuous chip removal and the creation 
of a machined surface with the desired' geometric charac- 
teristics. This motion may proceed by steps or continuously; in 
either case it usually absorbs a small proportion of the total 
power required io perform a machining operation. 

In certain machining operations, for example screw tapping 
and broaching, a feed motion as defined above is not required, 
the creation of the desired machined surface being achieved by 
the provision of an an ay of cutting edges which are arranged to 



approach the workpiece in an ordered manner. In such cases, 
the feed motion is defined as the motion which an imaginary 
single cutting edge would have to be given by the machine tool 
tn nroduce the same result as the array of cuttinn edne$ with 
which the tool is actually provided. 

3.6.2.1 direction of feed motion (figures 8 to 11) : The 
direction of instantaneous feed motion of the selected point on 

+tij-ki Ai i++ins-« ns4ru\ rj-kl'i+it tr\ +rt +l"\n \±ir\r\jr\ir\r\r\ 

11 ig l,uluiivj ovjyc icidiiv^ iu li \\* vwi rvj-rn-v.^. 

3.6.2.2 feed speed v f (figures 8 to 1 1 ) : The instantaneous 
velocity of the feed motion of the selected point on the cutting 
edge relative to the workpiece. 

When the feed is intermittent, for example in the case of a 
planing operation, the feed speed is not defined. 

3 3 resultant cutting motion : The motion resulting from 
simultaneous primary motion and feed motion. 

3.6.3.1 resultant cutting direction (figures 8, 9 and 11) : 
The direction of instantaneous resultant cutting motion of the 
selected point on the cutting edge relative to the workpiece. 

3.6.3.2 resultant cutting speed v e (figures 8, 9 and 11) : 



the selected point on the cutting edge relative to the 
workpiece. 

3.6.4 feed motion angle <p (figures 8 to 11) : The angle be- 
tween the directions of simultaneous feed motion and primary 
motion. It is therefore measured in the working plane P ffi 
(4.2.2). 

In certain machining operations such as in planing, shaping and 



3.6.5 resultant cutting speed angle n (figures 8, 9 and 11): 
The angle between the direction of primary motion and the 
resultant cutting direction. It is therefore measured in the work 
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Resultant cutting direction ^ I Direction of primary motion 



Directi 




Selected point on the cutting edge 



Figure 8 - Tool and workpiece motions - Turning tool 
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Resultant cutting direction 



Direction of feed motion 




Selected point on the cutting edge 



Selected point on the cutting edge 



Direction of feed motion 




Resultant cutting direction 
Figure 9 — Tool and workplace motions — Slab milling cutter 
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Direction of primary motion 



C~^S2^ 




Direction of primary motion 
direction of feed motion 



Direction of primary motion 



Direction of feed motion 
Direction of feed motion 



Figure 10 — Tool and workplace motions considered at three selected points on the cutting edge — 

Single angle cutter with parallel shank 



Direction of primary motion 




Resultant cutting direction 



Selected point on the cutting edge 



Figure 11 — Tool and workpiece motions — Twist drill 
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4 Reference systems 

Reference systems of planes are necessary for defining and 
specifying the angles of a cutting tool. One system (the tool-in- 
hand system) is needed for defining the geometry of the tool 
for its manufacture and measurement. A second system (the 
tool-in-use system) is needed for specifying the geometry of 
the cutting tool when it is performing a cutting operation. 

NOTE — A third reference system of planes (called the machine 
reference system) is required to define the orientation of a cutting tool 
with respect to the machine tool. This third reference system is defined 
in ISO 3002/2. 

The planes used in the first system- are termed tool-in-hand 
planes, their titles, with two exceptions (4.1.2 and 4.1.5) each 
include the word "tool". The planes used in the second system 
are termed tool-in-use planes; their titles, with one exception 
(4.2.5), all include the word "working". 



The plane must be chosen and defined for each individual type 
of cutting tool so that it meets the conditions prescribed above 
and is generally oriented perpendicular to the assumed direc- 
tion of primary motion. 



For ordinary lathe, planer and shaper tools it is a plane parallel 
to the base of the tool. For a vertical shank or tangential tool or 
for a horizontal shank planer tool it is a plane perpendicular to 
the tool axis. For a side and face milling cutter, for drills and 
screwing taps it is a plane containing the tool axis. 



4.1.2 assumed working plane P f (figures 12 to 17) : A plane 
through the selected point on the cutting edge and perpen- 
dicular to the tool reference plane P r and so chosen as to be 
either parallel or perpendicular to a piane or an axis of the tool 
convenient for locating or orienting the tool for its manufac- 
ture, sharpening and measurement. 



Since angles and other geometric features vary from point to 
point along the cutting edge of a tool, it is necessary to locate 
the reference system at whatever point one desires to be able to 
define the tool geometry. Each plane is therefore defined, with 
respect to a selected point on the cutting edge. The title of the 
plane may include an indication of whether the selected point is 
located on the major or minor cutting edge: for example, at a 
selected point on the major cutting edge, there is the tool cut- 
ting edge plane (4. 1 .4) and at a selected point on the minor cut- 
ting edge, the corresponding plane is termed the tool minor 
cutting edge plane. 



The plane must be chosen and defined for each individual type 
of cutting tool so that it meets the conditions prescribed above 
and is generally oriented parallel to the assumed direction of 
feed motion. 



For ordinary lathe tools and planer tools it is a plane perpen- 
dicular to the toot axis. For drills, broaches, facing tools, 
parting-off and cutting-off lathe tools it is a plane parallel to the 
tool axis. For milling cutters it is a plane perpendicular to the 
tool axis. 



Each plane is provided with a symbol consisting of P with a suf- 
fix indicating the plane's identity (for example P s , the tool cut- 
ting edge plane). 

For the planes defined below the selected point on the cutting 
edge is considered to be located on the major cutting edge. 

When it is necessary to distinguish clearly a plane passing 
through a selected point on the minor cutting edge, the ap- 
propriate symbol bears a prime (for example P s ' , the tool minor 
cutting edge plane). 

When the cutting edge, face or flank is curved, the tangents or 
tangential planes through the selected point should be used in 
the reference systems of planes. 



4.1.3 tool back plane P p (figures 12 to 17) : A plane through 
the selected point on the cutting edge and perpendicular both 
to the tool reference plane P r and to the assumed working 
plane P f . 



4.1.4 tool cutting edge plane P s (figures 12 to 17) : A plane 
tangential to the cutting edge at the selected point and perpen- 
dicular to the tool reference plane P r . 



4.1.5 cutting edge normal plane P n (figures 12 to 17) : A 
plane perpendicular to the cutting edge at the selected point on 
the cutting edge. 



The symbol used for a plane in the tool-in-use system bears the 
additional suffix e, for "effective" (for example P se , the working 
cutting edge plane) to distinguish it from the corresponding 
tool in hand plane (for example P s , the tool cutting edge 
plane). 



4.1.6 tool orthogonal plane P (figures 12 to 17) : A plane 
through the selected point on the cutting edge and perpen- 
dicular both to the tool reference plane P r and to the tool cut- 
ting edge plane P s . 



4.1 Tool in-hand system (figure 12) 

4.1.1 tool reference plane P r (figures 12 to 17) : A plane 
through the selected point on the cutting edge, so chosen as to 
be either parallel or pRrpendicular to a plane or axis of the tool 
convenient for locating or orienting the tool for its manufac- 
ture, sharpening and measurement. 



4.1.7 tool face orthogonal plane P g (figure 13) : A plane 
through the selected point on the cutting edge and perpen- 
dicular both to the face A y and to the tool reference plane P r . 



4.1.8 tool flank orthogonal plane P b (figure 13) : A plane 
through the selected point on the cutting edge and perpen 
dicular both to the flank A H and to the tool reference plane P r . 
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Figure 13 - Planes in the tool-in-hand system - Turning tool 
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Figure 14 - Planes in the tool-in-hand system - Tangential turning tool 
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Figure 15 — Planes in the tool-in hand system — Slab milling cutter 



17 



IS : 11522 (Parti H 986 
ISO 3002/1-1982 



View F 

(Pf) 



Assumed direction of primary motion 




Assumed direction of feed motion 



Assumed direction of feed motion 



Figure 16 — Pianos in the tool-in-hand system — Convex milling cutter 
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Figure 17 — Planes in the tool-in-hand system — Twist drill 
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4.2 TooMn-use system {figure 18) 

4.2.1 working reference plane P re {figures 18 to 23) : A 
plane through the selected point on the cutting edge and 
perpendicular to the resultant cutting direction. 

4.2.2 working plane P fe (figures 18 to 23) : A plane through 
the selected point on the cutting edge and containing both the 
direction of primary motion and the direction of feed motion. 
This plane is thus perpendicular to the working reference 
plane P re . 



4.2.4 working cutting edge plane P^ (figures 18 to 23) : A 
plane tangential to the cutting edge at the selected point and 
perpendicular to the working reference plane P re . This plane 
thus contains the resultant cutting direction. 

4.2.5 cutting edge normal plane P ne (figures 18 to 23) : The 
cutting edge normal plane in the tool-in-use system is identical 
with the cutting edge normal plane defined in the tool-in- hand 
system, P n . 



4.2.3 working back plane P^ (figures 18 to 23) : A plane 
through the selected point on the cutting edge and perpen- 
dicular both to the working reference plane P re and to the work- 
ing plane P fe . 



4.2.6 working orthogonal plane P w (figures 18 to 23) : A 
plane through the selected point on the cutting edge and 
perpendicular both to the working reference plane P re and to 
the working cutting edge plane P se . 
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Figure 18 - Planes in the tool-in-use system 
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Figure 19 — Planes in the tool-in-use system — Turning tool 
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Figure 21 - Planes in the tool-in-use system — Slab milling cutter 
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Figure 22 — Planes in the tool-in-use system — Convex milling cutter 
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Figure 23 — Planes in the tool-in-use System - Twist drill 
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5 Tool and working angles 

The angles are necessary for the determination of the 
geometrical position of the tool cutting edge, the face and the 
flank. 

One set of angles is needed for defining the angles of the tool 
as an entity in itself, that is, for the tool-in-hand; these angles 
are designated tool angles and, with one exception (5.1.3.1), 
have the prefix "tool" in their titles. These angles are necessary 
for manufacturing, sharpening and measuring the tool. 

A second set of angles is needed for defining the angles which 
affect the action of the tool in the cutting process, that is for 
the tool-in-use; these angles are designated working angles 
and, with one exception (5.2.3.1), have the prefix "working" in 
their title. 

Since tool and working angles vary from point to point along 
the cutting edge, the definitions of the angles given below refer 
always to the angles at the selected point. 



5.1 Tool angles 

The tool angles are defined with the aid of the tool-in-hand 
reference system of planes (4.1). 

5.1.1 Orientation of cutting edge 



5.1.1.1 tool cutting edge angle k { (figures 24, 26, 27 and 
28) : The angle between the tool cutting edge plane P s and 
the assumed working plane P f measured in the tool reference 
plane P r . 

5.1.1.2 tool approach angle; tool lead angle /USA/ v, 
(figures 24, 26, 27 and 28) : The angle between the tool cutting 
edge plane P s and the tool back plane P p measured in the tool 
reference plane P r . 

y/ T is defined only for the major cutting edge. Thus at any 
selected point on the major cutting edge the sum of y/ T and k x is 
always 90°. 



When the cutting edge, face or flank is curved the tangents or 
tangential planes through the selected point are used in the 
reference systems of planes used to define the angles. 

Each angle is specified, where appropriate, with reference to a 
particular cutting edge on the tool, depending upon the lo- 
cation of the selected point on the cutting edge. The title of the 
angle may include an indication of whether the selected point is 
located on the major or minor cutting edge (for example, at a 
selected point on the major cutting edge, there is the tool nor- 

■nol »L« nnjJ ->♦ n «/Jaa»A^ nn!n* An tka minnr r«l I++inn /uJnA »kfl 

i i mi iqkb ai iu oi a 0<7iui#iQU punii vi i 1110 miiiiw bmuiiy auyo mo 

corresponding angle is termed the tool minor cutting edge nor- 
mal rake). 



5.1.1.3 tool cutting edge inclination A s (figures 24, 27 and 
28) : The angle between the cutting edge and the tool reference 
plane P r measured in the tool cutting edge plane P s . 

5.1.1.4 tool included angle c r (figures 24, 26, 27 and 28) : 
The angle between the tool cutting edge plane P s , and the tool 
minor cutting edge plane P 8 ' measured in the tool reference 
plane P r . 

Thus, K r + t r + k/ = 180° 
5.1.2 Orientation of face 



Each angle is provided with a symbol consisting of a Greek let- 
ter with a suffix, the suffix indicating the plane in which the 
angle is measured (for example y m the tool normal rake). 

For the angles defined below the selected point on the cutting 
edge is considered to be located on the major cutting edge. 
When it is necessary to distinguish clearly angles defined with 
respect to a selected point on the minor cuttingfalge, the ap- 
propriate symbols bear a prime (for example y n ' , the tool minor 
cutting edge normal rake). 

The symbol used for a working angle bears the additional suffix 
e for "effective" (for example y m , the working normal rake) to 
distinguish it from the corresponding tool angle (for example 
y n , the tool normal rake). 

When the face or flank is composed of a number of surfaces in- 
clined to one another, these surfaces are numbered con- 
secutively starting from the cutting edge. The number of the 
land is used as an additional suffix to the appropriate symbols 
to associate the rake or clearance angle with its particular land 
(for example y n1 ; y^; y nl ' ; y^'; a n1 ; a^; a n2 '; a^' ). 

When the face or flank has only one surface the suffixes 1 , 2, 
9tc, are not used. 



rbe sign conventions of the various angles are given in 5.3. reference plane P r 



5.1.2.1 tool normal rake y n (figures 24, 27 and 28) : The 
angle between the face A y and the tool reference plane P r 
measured in the cutting edge normal plane P n . 

5.1.2.2 tool side rake y f (figures 24, 27 and 28) : The angle 
between the face A y and the tool reference plane P r measured 
in the assumed working plane P f . 

5.1 .2.3 tool back rake y p (figures 24, 27 and 28) : The angle 
between the face A y and the tool reference piane P r measured 
in the tool back plane P p . 

5.1.2.4 tool orthogonal rake y (figures 24, 27 and 28) : The 
angle between the face Aj, and the tool reference plane P, 
measured in the tool orthogonal plane P . 

5.1.2.5 tool geometrical rake y g (figure 25) : The angle be- 
tween the face Aj, and the tool reference plane P r measured in 
the tool face orthogonal plane P g . It is the maximum angle be- 
tween the face A y and the tool reference plane P r . 



5.1.2.6 tool face orthogonal plane orientation angle S t 

(figure 25) : The angle between the assumed working plane P f 
and the tool face orthogonal plane P g measured in the tool 
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5.1.3 Wedge angles 

5.1 .3.1 normal wedge angle P n (figures 24, 27 and 28) : The 
included angle between the face A y and the flank A a measured 
in the cutting edge normal plane P n . 

5.1.3.2 tool side wedge angle /? f (figures 24, 27 and 28) : 
The angle between the face Aj, and the flank A Q measured in 
the assumed working plane P f . 

5.1.3.3 tool back wedge angle /? p (figures 24, 27 and 28) : 

The angle between the face A y and the flank A a measured in 
the tool back plane P p . 

5.1.3.4 tool orthogonal wedge angle p (figures 24, 27 and 
28) : The angle between the face A y and the flank A a measured 
in the tool orthogonal plane P . 

5.1.4 Orientation of flank 

5.1.4.1 tool normal clearance a n (figures 24, 27 and 28) : 
The angle between the flank A a and the tool cutting edge plane 
P s measured in the cutting edge normal plane P n . 

5.1.4.2 tool side clearance a f (figures 24, 27 and 28) : The 
angle between the flank A ff and the tool cutting edge plane P s , 
measured in the assumed working plane P f . 

5.1.4.3 tool back clearance cr p (figures 24, 27 and 28) : The 
angle between the flank A„ and the tool cutting edge plane P s 
measured in the tool back plane P p . 



5.1.4.4 tool orthogonal clearance a (figures 24, 27 and 
28) : The angle between the flank A a and the tool cutting edge 
plane P s measured in the tool orthogonal plane P . 



5.1.4.5 tool base clearance a b (figure 25) : The angle be- 
tween the flank A a and the tool cutting edge plane P s measured 
in the tool flank orthogonal plane P b . 



5.1.4.6 tool flank orthogonal plane orientation angle 9, 

(figure 25) : The angle between the assumed working plane P f 
and the tool flank orthogonal plane P b measured in the tool 
reference plane P r . 



5.1.5 Relationship between the tool angles 

The sum of the tool clearance, tool wedge angle and the tool 
rake measured in any one of the following tool-in-hand planes 
— cutting edge normal plane, tool back plane, tool orthogonal 
plane or assumed working plane — is equal to 90°. 

«n + P n + Xn = 90° 

« P + P P + Vp = 30° 

a + 0o + Va = 90° 

« f + 0\ + Vf = 90° 

In practice, the tool rake, tool clearance and tool cutting edge 
inclination are usually acute angles. 
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Figure 24 — Tool angles — Turning tool 
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Figure 25 — Tool geometrical rake y„ and tool base clearance a b — Turning tool 
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Figure 26 - Tool cutting edge angle x r and tool approach angle (tool lead angle) y/ r 
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Figure 27 - Tool angles - Milling cutter head 
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Figure 28 — Tool angles — Twist drill 
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Intersection of P n and P r . 




Figure 29 — Tool normal rake and tool normal clearance angles on a wedge 



5.2 Working angles 

The working angles are defined with the aid of the tool-in-use 
reference system of planes (4.2). 

5.2.1 Orientation of the cutting edge 

5.2.1.1 working cutting edge angle K re (figures 30, 31 and 
32) : The angle between the working cutting edge plane P^ 
and the working plane P, e measured in the working reference 
plane P re . 

5.2.1.2 working approach angle; working lead angle 

/USA/ ^ fe (figures 30, 31 and 32) : The angle between the 
working cutting edge plane P M and the working back plane Ppg 
measured in the working reference plane P re . 

i// rg is defined only for the major cutting edge. Thus at any 
selected point on the major cutting edge the sum of y/ re and K rB 
is always 90°. 

5.2.1.3 working cutting edge inclination A re (figures 30, 31 
and 32) : The angle between the working cutting edge and the 
working reference plane P re measured in the working cutting 
edge plane P^. 

5.2.2 Orientation of face 

5.2.2.1 working normal rake y m (figures 30, 31 and 32) : 
The angle between the face A y and the working reference plane 
P re measured in the cutting edge normal plane P^. 

NOTE - P„„ m P„ 



5.2.2.2 working side rake y fe (figures 30, 31 and 32) : The 
angle between the face A y and the working reference plane P re 
measured in the working plane P fe . 



5.2.2.3 working back rake y^ (figures 30, 31 and 32) : The 

angle between the face A y and the working reference plane P re 
measured in the working back plane P^. 



5.2.2.4 working orthogonal rake ^ (figures 30, 31 and 
32) : The angle between the face A y and the working reference 
plane P re measured in the working orthogonal plane P oe . 

NOTE The geometrical rake is not defined in the tool-in-use system. 

5.2.3 Wedge angles 

5.2.3.1 normal wedge angle /? ne (figures 30, 31 and 32) : 
The normal wedge angle in the tool-in-use system is identical 
with the normal wedge angle defined in the tool-in hand 
system. 

Pne = Pn 



5.2.3.2 working side wedge angle $ fe (figures 30, 31 and 
32) : The angle between the face A y and the flank A ( , measured 
in the working plane Pf e . 



5.2.3.3 working back wedge angle fi^ (figures 30, 31 and 
32) : The angle between the face A y and the flank A fr measured 
in the working back plane P^. 
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5.2.3.4 working orthogonal wedge angte fi^ (figures 30, 
31 and 32) : The angle between the face A yi and the flank A a 
measured in the working orthogonal plane P^. 



5.2.4 Orientation of flank 



5.2.4.4 working orthogonal clearance o^ (figures 30, 31 
and 32) : The angle between the flank A a and the working 
cutting edge plane P^ measured in the working orthogonal 
plane P^. 

NOTE — The base clearance is not defined in the tool-in-use system. 



5.2.4.1 working normal clearance a ne (figures 30. 31 and 
32) : The angle between the flank A a and the working cutting 
edge plane P se measured in the cutting edge normal plane P ne . 

NOTE - P nP = P n 



5.2.4.2 working side clearance tr fe (figures 30, 31 and 32) : 
The angle between the flank A c and the working cutting edge 
plane P se measured in the working plane P fe . 



5.2.4.3 working back clearance a^ (figures 30, 31 and 
32) : The angle between the flank A a and the working cutting 
edge plane P OT measured in the working back plane P^. 



5.2.5 Relationship between the working angles 

The sum of the working clearance, working wedge angle and 
working rake measured in any one of the following tool-in-use 
planes — cutting edge normal plane, working back plane, 
working orthogonal plane or working plane — is equal to 90°. 



a, 



f ne + fine + Vt 
a, 



ne 



90° 



f pe + fipe + ype = 90° 
«oe + fioe + Yoe = 90° 
«fe + fik + Yte = 90° 

In practice the working rake, working clearance and working 
cutting edge inclination are usually acute angles. 
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Figure 30 — Working angles — Turning tool 
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Figure 31 — Working angles — Milling cutter head 
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Figure 32 - Working angles - Twist drill 
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5.3 Sign convention for angles 

The sign convention for tool cutting edge orientation angles is 
defined with respect to planes and directions of motion defined 
at a selected point on the cutting edge located at a corner 
which is assumed to be sharp. 

When a tool has more than one corner (for example, a cutting 
off tool, certain broaches, slot milling cutters or slotting tools 
used in sharpening or planing) the angles of the cutting edges 
and. their sign must be defined in relation to the particular cor- 
ner under consideration. At each corner there is a set of major 
and minor cutting edge angles and major and minor cutting 
edge inclinations. Each set of angles completely defines the 
cutting edge geometry at that particular corner. 

When a cutting edge has no corner (for example, a slab milling 
cutter) then one end of the major cutting edge is taken as a 
reference. In such cases the .reference end is that from which 
the rotation of the tool relative to the workpiece is seen to be 
clockwise. 

In the case of a Vee-shaped threading tool, the point of 
intersection of the projection of the straight portions of the cut- 
ting edge can be regarded as the selected point at a sharp cor- 
ner and the orientations of the straight portions of the cutting 
edge defined with respect to that point. 

The sign convention for angles which defines the orientation of 
the face and flank is defined with respect to planes and direc- 
tions of motion at a selected point on the cutting edge, located 
at any point where the face and flank orientation is required to 
be specified. 

5.3.1 Tool angle convention 

5.3.1.1 The tool cutting edge angle k, (see 5.1.1.1) is 
always positive. The appropriate angle of the two possible 
angles defined by the intersecting planes is the one which is 
measured from the portion of P f containing the assumed direc- 
tion of feed motion towards that part of the major cutting edge 
away from the tool corner being considered or away from the 
reference end of the major cutting edge in the case of a slab 
milling cutter (see 5.3). 

The tool minor cutting edge angle «■' r (see 5.1.1.1) is usually 
acute and its sign is determined from the relationship 
K r + e T + k' T = 180°, where t r is always positive and 
measured within the boundaries of the cutting part. 



5.3.1.2 The tool approach angle y/ r (see 5.1.1.2) is 
always acute and its sign is determined from the relationship 
K r + tf/ r = 90°. 



5.3.1 .3 The tool cutting edge inclination A s (see 5. 1 . 1 .3) is 
always acute. The angle is positive if the cutting edge, when 
viewed in a direction away from the selected point at the tool 
corner being considered, lies on the opposite side of the tool 
reference plane P r from the assumed direction of primary 
motion. 



5.3.1.4 Tool rake angles y n , y t , y p , y , y g (see 5.1.2.1 to 
5.1.2.5) are always acute. The angle is positive if, when looking 
across the face from the selected point and along the line of 
intersection of the face and the plane of measurement, the 
viewed line of intersection lies on the opposite side of the tool 
reference plane P f from the assumed direction of primary 
motion. 



5.3.1.5 Tool clearance angles a n , a f , a p , a , a b (see 5.1.4.1 
to 5. 1 .4.5) are always acute. The angle is positive if, when look- 
ing across the flank from the selected point and along the line 
of intersection of the flank and the plane of measurement, the 
viewed line of intersection lies on the opposite side of the tool 
cutting edge plane P s from the assumed direction of feed 
motion. 



Tool minor cutting edge clearance angles a n ' , a f ' , a' , a Q ' , 
a b ' (see beginning of clause 5) are always acute. The angle is 
positive if, when looking across the minor flank from the 
selected point and along the line of intersection of the minor 
flank and the plane of measurement, the viewed line of in- 
tersection lies on the same side of the tool minor cutting edge 
plane P s ' as the line of intersection of the face and the plane of 
measurement. 



5.3.2 Working angle convention 

The same physical bases and directions of measurement which 
define the sign convention for tool angles must be maintained 
to define the convention for working angles, in conjunction 
with the tool-in-use reference system of planes and the direc- 
tions of primary and feed motions. 
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6 Summary of angles 

6.1 Tool and wo'kpiece motions 



Angle 


Definition 

Angle between 


Measured 
in plane 


No. 


Feed motion angle q> 


direction of feed motion 


direction of primary motion 


Pfe 


3.6.4 


Resultant cutting speed 
angle rj 


direction of primary motion 


resultant cutting direction 


Pfe 


3.6.5 



6.2 Orientation of cutting edge 



An 
Tool angle 


gle 

Working angle 


Angle b 


Defin 

etween 


ition 

Measured 
in plane 


No. 


Tool cutting edge angle k , 




Ps 


Pf ' 


Pr 


5.1.1.1 




Working cutting edge 
angle K re 


p 


Pfe 


Pre 


5.2.1.1 


Tool approach angle 
(tool lead angle) w> 




Ps 


P P 


Pr 


5.1.1.2 




Working approach angle ^ re 
(working lead angle) 


p 
r se 


Ppe 


Pre 


5.2.1.2 


Tool cutting edge 
inclination k s 




S 


Pr 


Ps 


5.1.1.3 




Working cutting edge 
inclination A w 


S e 


Pre 


Pse 


5.2.1.3 


Tool included angle f r 




P S 


Ps' 


Pr 


5.1.1.4 



6.3 Orientation of face 



An 
Toot angle 


gle 

Working angle 


Defin 

Angle between 


tion 

Measured 
in plane 


No. 


Tool normal rake y n 




Ay 


Pr 


Pn 


5.1.2.1 




Working normal rake y ne 


A y 


Pre 


Pne " Pn 


5.2.2.1 


Tool side rake y f 




A y 


Pr 


Pf 


5.1.2.2 




Working side rake y fe 


A y 


Pre 


Pf. 


5.2.2.2 


Tool back rake y p 




A y 


Pr 


P P 


5.1.2.3 




Working back rake y^ 


A y 


Pre 


p 
r pe 


5.2.2.3 


Tool orthogonal rake y 




A y 


Pr 


Po 


5.1.24 




Working orthogonal rake y w 


Ay 


Pre 


p 
r oe 


5.2.2.4 


Tool geometrical rake y g 




A, 


Pr 


p g 


5.1 2.5 


Tool face orthogonal plane 
orientation angle *J r 




Pf 


p 9 


Pr 


,,,e | 
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An 
Tool angle 


gle 

Working angle 


Definition 

a i u ». Measured 
Angle between . 

in plane 


No. 


Normal wedge 
angle n = /J ne 




A /? 


A« 


P = P 
r n — r ne 


5.1.3.1 
5.2.3.1 


Tool side wedge angle /7f 




A y 


A 


Pf 


5.1 3.2 




Working side wedge 
angle fi fe 


A y 


A« 


Pfe 


5.2.3.2 
5.1.3.3 


Tool back wedge angle p p 




A y 


A« 


P P 




Working back wedge 
angle ^ 


A y 


A 


p 

r pe 


5.2.3.3 


Tool orthogonal wedge 
angle O 




A y 


A 

"Of 


Po 


5.1.3.4 




Working orthogonal wedge 
angle p w 


A y 


A a 


p 

r oe 


5.2.3.4 



6.5 Orientation of flank 



An 
Tool angle 


gle 

Working angle 


Angle b 


Defin 

etween 


ition 

Measured 
in plane 


No. 


Tool normal clearance or n 




A a 


Ps 


Pn 


5.1.4.1 




Working normal 
clearance o ne 


A« 


p 
r se 


P = P 


5.2.4.1 


Tool side clearance Of 




A 


P s 


Pf 


5.1.4.2 




Working side 
clearance ctf e 


A„ 


p 
r se 


Pfe 


5.2.4.2 


Tool back clearance a p 




A„ 


Ps . 


P P 


5.1.4.3 




Working back 
clearance a pe 


A ft 


p 
r se 


P 
r pe 


5.2.4.3 


Tool orthogonal 
clearance a 




A„ 


Ps 


Po 


5.1.4.4 




Working orthogonal 
clearance cr^ 


A H 


p 
r se 


p 


5.2.4.4 


Tool base clearance a^ 




A ff 


Ps 


Pb 


5 V 1 .4.5 


Tool flank orthogonal plane 
orientation angle 6 r 


... 


Pf 


Pb 


Pr 


5.1.4.6 
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6.6 Relations between the angles in the tool-in-hand system 

NOTE — The angle in the first column can be calculated from the angles given in the second, third, fourth and fifth columns. 





K t A s flo Yo 


*r *s fl n Yn 


a p «f y p ?f 


«r 


<*r «b Xg 


*t 






cot ar f - tan y f 

tan K r = 

cot cr p - tan y p 


tan Ac r = 


cot ar b cos Of - tan y„ cos d, 
cot a b sin 6 X - tan y g sin 6 r 


-U 






tan A s = sin »c r cot a p - cos K r cot Of 
= sin K f tan y p - cos k, tan y f 


tan A s = 


cos (« r + tf r ) 
tan ff b 
- tan y g cos {k t + ^ f ) 


Q o 




tan o = tan cr n cos A s 


cot o = cos k t cot er p + sin K r cot af 


tan a = 


tan a b 


sin («: r + f ) 


Yo 




tan y n 

tan y = — 

cos A s 


tan y = cos K f tan y p + sin K r tan y f 


tan y = 


tan y g sin (/c r + <S r ) 


*n 


tan a 

tan a n = 

cos A s 




cot or n = (cos *c r cot a p + 

+ sin k, cot a^ > cos A s 


tan pr n = 


tan a b 


cos A s sin (/c r -i- ^ r ) 


Yn 


tan y n = tan y Q cos A s 




tan y n = (cos K r tan y p + 

+ sin K r tan yf 1 cos A s 


tan y n = 


tan y g cos A s sin {/f r + S T ) 


ffp 


cot cr p = cos K t cot a Q + sin K r tan A s 


cot a n 

cot a D = cos K r + sin K r tan A s 

cos A s 




COt Q p = 


sin 6 f cot ff b 


"K 


cot Off = sin «; r cot a Q - cos * r tan A s 


c ot a n 




COt Off = 


cos 6 r cot a b 


cos A s 


y P 


tan y p = cos * r tan y + sin K f tan A s 


tan y n . 

tan y D = cos k t + sin k. tan A. 

K cos A s 




tan y p = 


sin 5 f tan y g 


Yf 


tan y f = sin * r tan y Q - cos * r tan A s 


tan y n 

tan y^ = sin k t - cos k t tan A s 

cos A s 




tan y f = 


cos d T tan y g 


r 


cot ff Q 

tan (k. + d.) = — 

tan A s 


cot a n 

tan (k. + 9 T ) = - 

sin A s 


tan o f 

tan r = - 

tan cir p 




<?r 


tan y Q 

tan U r + S r ) - - — - 

r r tan A s 


tan y n 

tan (#c r + <5,l = - 

sin A s 


♦ je tan y P 

tan 6 r = z- 

tan y t 




"b 11 










/cot 2 or n „ n 


cot a b = ± V cot 2 cr + tan 2 A s 


COt ff b = ± V COt 2 O p + COt 2 fff 


LU1 "b — 1 — '4 ; - **" lt " A s 
V cos^ A s 


V 1) 










Aan 2 y n 

tan y = ± / ~— + tan^ A s 

M V cos 2 A s 


tan y = ± V tan 2 y + tan 2 A s 


tan y g = ± V tan 2 y p + tan 2 y f 



7) The sign of angles a b and y g is determined by applying the conventions of clause 5.3. 
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7 Chip breaker 

Repeat of the definition given in 3.3.1.2: 

chip breaker: A modification of the face A y , to control or 
break the chip, consisting of either an integral groove or an in- 
tegral or attached obstruction. 

7.1 defined point on the chip breaker (figures 33, 34, 35) : 
The point of intersection of the cutting edge normal plane P n 
(through the selected point on the major cutting edge) with the 
top edge of an attached chip breaker or with the rear edge of an 
integral chip breaker. 

7.2 active face of the chip breaker (figures 33, 34, 35) : 
That surface of the chip breaker which is intended to come into 
contact with the chip. 



with an increase in the distance of the point of measurement 
away from the minor cutting edge. 

7.6 chip breaker wedge angle a B (figures 33, 34) : The 
acute angle between the face A^ of the tool and the active face 
of the chip breaker measured in a plane perpendicular to the 
top edge of the chip breaker and through the defined point on 
the chip breaker. Where the chip breaker face is curved the 
wedge angle is measured between the tangent to this face at 
the same defined point and the face of the tool. This angle is 
usually defined only for obstruction type chip breakers. 

7.7 chip breaker radius r B (figure 34) : The nominal radius 
of the curved surface of an obstruction type chip breaker 
measured in a plane perpendicular to the top edge of the chip 
breaker and through the defined point on the chip breaker. 



7.3 chip breaker distance / Bn (figures 33, 34, 35) 1 ' : The 
distance from the selected point on the major cutting edge to 
the projection of the defined point on the chip breaker on the 
face A y measured in the cutting edge normal plane P n . 

7.4 chip breaker height h B (figures 33, 34, 35) ^ : The 
distance from the face A y to the defined point on the chip 
breaker measured in a direction perpendicular to the face. This 
distance is usually defined only for obstruction type chip 
breakers. 

7.5 chip breaker angle g By (figures 33, 34, 35) 1 > : The acute 
angle between the major cutting edge and the projection on the 
face A y of the top or rear edge of the chip breaker measured in 
the face. Where the major cutting edge or the top or rear edge 
of the chip breaker are curved, the angle is measured between 
the tangent to the cutting ^dge at the selected point and the 
tangent of the projection of the top or rear edge of the chip 
breaker at the projection of the defined point. 

The angle is positive if the distance between the major cutting 
edge and the top or rear edge of the chip breaker decreases 



7.8 chip breaker groove radius r Bn (figure 35) : The 
nominal radius of a groove type chip breaker measured in the 
cutting edge normal plane P n . 

7.9 chip breaker groove depth c Bn (figure 35) "^ : The max- 
imum depth of the groove type chip breaker measured from the 
plane of the face Aj, and in the cutting edge normal plane P n . 

7.10 chip breaker land width d Bn (figure 35) 1 > : The 
distance from the selected point on the major cutting edge to 
the nearest point of intersection of the groove type chip breaker 
and the face A y measured in the cutting edge normal plane P n . 



By 



7.11 chip breaker distance from corner of tool d\ 

(figures 33 and 35) 1 > : The distance measured in the plane of 
the face A y and in a direction parallel with the tool cutting edge 
plane P s , between a plane tangential to the end of the chip 
breaker and perpendicular both to the tool reference plane P r 
and to the tool cutting edge plane P s and a plane tangential to 
the tool corner and perpendicular both to the tool reference 
plane P r , and to the tool cutting edge plane P s . 



1) When the tool has more than one face, the face from which or in which the measurement is made must be specified. 



43 



LS -.11522 (Part 1)-19S6 
ISO 3002/1-1982 



Section A-A 



Intersection of 
P. and A 



Defined point on 
the chip breaker 



Selected point 
on the cutting 
edge 




Active face 
of chip breaker 



Clamp 



View on first face 



A yl 



Figure 33 — Attached obstruction type chip breaker 



44 



Saction B-B 
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Defined point 

on the chip breaker 



Vtew on firrt face Av, 
Figure 34 — Intearat obstruction tvnn rhin hraak< 
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sacilon on curling «ov" nOimi 
pl«fMP n 



^,"* 



rVyl 




&u 



v. 



Active face of 




VI 





Y////////////S Z* 



Selected 

nnjnt i\rt 

the cutting 
edge 




View on first fee* A 7l 
Figure 35 — Groove type chip breaker 
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Annex 

Lists of equivalent terms in French, Russian, 
German, Italian and Dutch 



No. 


Sym- 
bol 


English 


Francais 


PyCCKH H 


Deutsch 


Italiano 


Nederlands 


3 




general terms 


notions g6n6rales 


OCHOBHbie TepMMHbl 


allgemeine Begriffe 


nozioni generali 


algemene 
begrippen 

viakken aan het 
werkstuk 


3.1 




surfaces on the 
workpiece 


surfaces de la 
piece 


noBepxHOCTki 

06pa6aTbiBaeMow 

fleTa/iM 


Flachen am 
Werkstuck 


superficie del 
pezzo 


3.1.1 




work surface 


surface de la piece 


06pa6aTbieaeMan 

nOBepXHOCTb 


Ausgangsfldche 


superficie da 
lavorare 


werkstukoppervlak 


3.12 




machined surface 


surface engendree 


o6pa6oTaHnaH 
nOBepxHOCTb 


gefertigte Flache 


superficie lavorata 


vewerkt vlak 


3.1.3 




transient surface 


surface coupee 


o6pa6o.TanHan 
nOBepxHOCTb b 

KMHeMaTM4eCK0kl 

CMdeMe 


Schnittflache 


superficie in 
lavorazione 


vergankelijk vlak 


3.2 




tool elements 


elements de I'outil 


3fieM6HTbl 
MHCTpyMeHTa 


Werkzeugteile 


elementi 
dell'utensile 


gereedschaps- 
elementen 


32.1 




body 


corps 


ronoBKa 


Korper 


corpo 


lichaam 


3.2.2 




shank 


queue 


XBOCTOBWK 


Schaft 


codolo 


schacht 


3.2.3 




tool bore 


alesage de I'outil 


nocaflOHHoe 

OTBepCTMe 


Werkzeugbohrung 


foro dell'utensile 


gereedschaps 
boring 


3.2.4 




tool axis 


axe de I'outil 


OCb HHCTpyMeHTa 


Werkzeugachse 


asse dell'utensile 


gereedschaps- 
hartlijn 


3.2.5 




cutting part 


partie active 


pewyman 4acib 


Schneidteil 


parte attiva o testa 
dell'utensile 


snijgedeelte 


3.2.6 




base 


surface d'appui 


onopHafl 
nnocKOcTb (6a3a) 


Auflageflache 


superficie di 
appoggio 


steunvlak of 
oplefvlak 


3.2.7 




wedge 


taillant 


K/1MH (MftM 

pe^Kymn^ KfiHH) 


Schneidkeil 


cuneo 


snijwig 


3.3 




tool surfaces 


surfaces de I'outil 


noBepxHOCTki 
HHCTpyMeHTa 


Werkzeugflachen 
(Flachen an der 
Schneide) 


superficie della 
parte attiva 


snijvlakken 


3.3.1 
3.3.1.1 


A v 


face 


face de coupe 


nepeflHHH 
noeepxHocTb 


Spanflache 


faccia di tagglio 


spaanvlak 


Ayt 


first face 


premiere face de 
coupe 


nepBan nepeflHnn 
nOBepxHOCTb 


erste Spanflache 


prima faccia di 
tagglio 


eerste spaanvlak 


A y2 


second face (lands 
of the face) 


deuxieme face de 
coupe (facettes de 
la face de coupe) 


BTopaH nepeflHHH 
nOBepxHOCTb 


zweite Spanflache 
(Spanflachenfasen) 


seconda faccia di 
tagglio (facette 
della faccia di 
tagglio) 


tweede spaanvlak 


A y 


reduced face 


face de coupe 
reduite 


yKOponeHHan 

nepeflHHH 

noeepxHocTb 


reduzierte 
Spanflache 


faccia di taglio 
ridotta 


gereduceerd 
spaanvlak 

spaanbreker 
spaanleitrap 

vrijloopvlak 
hoofdvrijloopvlak 


3.3.1.2 




chip breaker 


brise-copeaux 


CTpy*f.KO/10M 


Spanleitstufe 


rompitruciolo 


3.3.2 


A„ 


flank 


face de depouille 


3aflH8fl 

noeepxHocTb 


Freiflache 


fianco 


A a 


major flank 


face de depouille 
principale 


rnaBHan 3aflHHH 

nOBepXHOCTb 


Hauptfreiflache 


fianco principale 
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No. 


Sym- 
bol 


English 


Francais 


PyCCKHH 


Deutsch 


Italian*) 


Nederlands 


3.3.2 


A^ 


minor flank 


face de depouille 
secondare 


B*cnoMoraTen b h aH 

3aflHHfl 

noBepxHocTb 


Nebenfreiflache 
erste Freiflache 


fianco secondario 

primo fianco 

secondo fianco 
(facette dslla facoa 
di taglio) 

profili della faccia 
d< taglio e del 
fianco 

profilo della faccta 
di taglio 

profilo del fianco 


hulpvnjloopvlak 

eerste vrijloopvlak 

tweede 
wrijloopvlak 

profiel van 
spaanvlaK en 
vrijloopvlak 

profiel van net 
spaanvlak 

prof, el van net 
vrijloopflah 

snijkanten 

snijkant 

gereedschaps 
hoofdsnijkant 

gereedschaps 
hulpsnijkant 

werkhoofdsnijkdnt 
werkhulpsnijkant 

werkende snijkant 

werkend 
hoofdsnijkant 

werkend 
hulpsnijkant 

neus 

neusafronding 

neusatschuming 

beschouwde punt 
van de snijkant 

afgeronde snijkant 

onderbroken 
snijkant 

profiel van het 
gereedshap 

andere afmetingen 
neusradius 


A a1 


first flank 


premiere face de 
depouille 


nepBari 3aflHHn 
noBepxHocTb 


A a2 


second flank (lands 
of the flank) 


deuxieme face de 
depouille (facettes 
de la face de 
depouille) 


BTopan 3aflHnn 
noaepxHocTb. 


zweite Freiflache 
(Freiflachenfasen) 

Profile der 
Spanflache und 

Freiflache 

t 


3.3.3 




profiles of the face 
and flank 


profits de la face 
de coupe et de la 
face de depouille 


npocpwJiM 

nepeRHeii n 3aflHeM 
nOBepxHOCTert 


3.3.3.1 




face profile 


profil de la face de 
coupe 


npocpwnb 
nepeflHeii 
nOBepxHOcru 


Spanflachenprofil 
Freiflachenprofil 


3.3.3.2 




flank profile 


profil de la face de 
depouille 


npocpvi/ib 3aflHew 

nOBepXHOCTM 


3.4 




cutting edges 


aretes 


pe^ymne kpomkm 


Schneiden 


tagtienti 
tagliente 


3.4.1 




cutting edge 


arete 


peMyman KpOMKa 


Schneide 


3.4.1.1 


S 


tool major cutting 
edge 


arete principale de 
I'outil 


rnaBHaH pewyman 

KpOMKa 


Werkzeug- 
Hauptschneide 


tagliente principale 

tagliente 
secondario 

tagliente principale 
in lavoro 


3.4.1.2 


S' 


tool minor cutting 
edge 


arete secondare de 
I'outil 


BcnoMoraTenbHan 
pewytuan KpOMKa 


Werkzeug 
Nebenschneide 


3.4.1.3 


Se 


working major 
cutting edge 


arete principale en 
travail 


rnaBHan pe*ymafl 

KpOMKa B 
KHHeMaTMMeCKOM 

cucTeMe 


Wirk 
Hauptschneide 


3.4.1.4 


s; 


working minor 
cutting edge 


arete secondare en 
travail 


BcnOMOraTen bnan 
pe>KymaH KpOMKa b 
KMHeMaTtmecKCw 
cucTeMe 


Wirk 
Nebenschneide 


tagliente 
secondario in 
lavoro 


3.4.1.5 




active cutting edge 


arete active 


aKTMBHan pe>Kymafi 

KpOMKa 


aktive Schneide 


tagliente attivo 

tagliente attivo 
principale 

— - 

tagliente attivo 

secondario 


3.4.1.5.1 


S a 


active major 
cutting edge 


arete active 
principale 


aKTMBHan rnaBHaH 
pewyman KpoMKa 


aktive 
Hauptschneide 


3.4.1.5.2 


s.' 


active minor 
cutting edge 


arete active 
secondaire 


aKTMBHaR 

BcnoMoraTenbHaH 
peMyman KpOMKa 


aktive 
Nebenschneide 


3.42 




corner 


bee de I'outil 
(pointe de I'outil) 


BepujuHa 


Schneidenecke 


punta dell'utensile 

arrotondamento 
delte punta 


3.4.2.1 




rounded corner 


arrondi de bee 
(arrondi de pointe) 


3aKpyrneHHafl 
BeptuMHa 


Eckenrundung 


3.4.2.2 




chamfered corner 


chanfrein de bee 
(chanfrein de 
pointe) 


nepexoflHaR <£acKa 


Eckenfase 


smusso della punta 

punto considerato 
del tagliente 


3.4.3 




selected point on 
the cutting edge 


point considere de 
I'arete 


paccMarpMBaeMan 
T04Ka na pewymew 

KpOMKe 


betrachteter 
Schneidenpunkt 


3.4.4 




rounded cutting 
edge 


arete arrondte 


CKpyrneHHaH 
pe*<yman KpoMKa 


gerundete 
Schneide 


tagliente 
arrotondato 


3.4.5 




tnterrupted cutting 
edge 


arete interrompue 


npepbreMcTafl 
pextyuian kpomks 


unterbrocnene 
Schneide 


tagliente interrotto 
profilo dell'utensile 


34.6 




tool profile 


profil de I'outil 


npocpMfib 
MHCTpyueHTa 


Werkzeugprofil 


3.5 




dimensions 


autres grandeurs 


nMHeMHbie 
paaMepbi nejBMM 


weitere Masse 


altre grandezze 


3.5.1 


r t 


corner radius 


rayon de bee 
(rayon de pointe) 


paflMyc aepuiMHbt 


Eckenradius 


raggio della punta 
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No. 


Sym- 
bol 


English 


Francais 


PyCCKHM 


Deutsch 


Italiano 


Nederlands 


3.5.2 
3.5.3 




chamfered corner 
length 


largeur du 
chanfrein de bee 


fl/inHa nepexoflHOM 
cpacKM 


Breite der 
Eckenfase 

Breite der 
Spanflachenfasen 

Breite der 
Freiflachenfasen 

Radius der 
gerundeten 
Schneide 

Breite der 

reduzierten 

Spanflache 


larghezza dello 
smusso della punta 

larghezza delle 
facette della faccia 
di taglio 1,2 . 
(larghezza delle 
facette del fianco) 

larghezza del 
fianco 1, 2 
(larghezza della 
faccette del fianco) 

raggio di raccordo 
del tagliente 

larghezza della 
faccia di taglio 
ridotta 

moti dell'utensile e 
del pezzo 

moto di talgio 
direzione di taglio 


breedte van de 
neusafschuining 

breedte van V, 2'- 
spaanflak 

bredte van V, 7? 
vrijloopvlak 

snijkanstradius 

breedte van hel 

gereduceerd 

spaanvlak 

bewegingen van 
werkstuk en 
gereedschap 

snijbeweging 

snijsnelheid 

snijsnelheid 

aanzetbeweging 

aanzetrichting 

aanzetsnelheid 

resulterende 
snijbeweging 


land width of the 
face 


largeur de la 
facette de la face 
de coupe 

largeur de la 
facette de la face 
de depouille 


wnpnHa cpacoK 
nepeflHePi 

nOBepXHOCTM 

ujupnHa cpacoK 

3aflnevi 

noaepxHOCTw 


*>a 


land width of the 
flank 


3.54 


r n 


rounded cutting 
edge radius 


rayon de I'arete 
arrondie 


paAnyc 
cupymeHHOM 
pe*<ymeM kpomkm 


3.5.5 


b y 


width o* reduced 
face 


largeur de la face 
de coupe reduite 


UJMpMHa 
yKOpO^eHHOM 

nepeflHert 

nOBepXHOCTM 


3.6 




tool and workpiece 
motions 


mouvements de 
I'outil et de la 
piece 


flBUMeHun 
MHCTpyMeHTa m 
o6pa6aTbiBaewoki 
fleTa/in 


Werkzeug und 

Werkstuck- 

bewegungen 


3.6.1 




primary motion 


mouvement de 
coupe 


rnaBHOe flen^Kenne 


Schnittbewegung 


3.6.1.1 




direction of 
primary motion 


direction de coupe 


Hanpasnenne 
niaBHoro 

flBMWeHMH 


Schnittrichtung 


3.6.12 


v c 


cutting speed 


vitesse de coupe 


CKopocTb maBHoro 

ABMJKeHMfl 


Schnitt- 
geschwindigkeit 


velocita di taglio 


3.6.2 




feed motion 


mouvement 
d'avance 


noflawa 


Vorschub- 
bewegung 


avanzamento 


3.6.2.1 




direction of feed 
motion 


direction d'avance 


HanpaBneHMe 
noflanw 


Vorschubrichtung 


direzione 
d'avanzamento 


3.6.2.2 


v f 


feed speed 


vitesse d'avance 


CKOpOCTb nOflaMM 


Vorschub- 
geschwindigkeit 


velocita 
d'avanzamento 


3.6.3 




resultant cutting 
motion 


mouvement 
resultant de coupe 


flBUMeHne pe3aHk>H 


Wirkbewegung 


moto di lavoro 


3.6.3.1 




resultant cutting 
direction 


direction resultante 
de coupe 


HanpaeneHne 
peaaHHH 


Wirkrichtung 


direzione di lavoro 


resulterende 
snijrichtmg 


3.6.3.2 


v e 


resultant cutting 
speed 


vitesse resultante 
de coupe 


CKOpOCTb pe3aHnn 


Wirk- 
geschwindigkeit 


velocita di lavoro 


resulterende 
snijnelheid 


3.64 


<P 


feed motion angle 


angle de la 
direction d'avance 


yron flBn*eHna 
noflaMn 


Vorschubrichtungs 
winkel 


angolo della 

direzione 

d'avanzamento 


aanzetrichting- 
shoek 

hoek van de 
resulterende 
sni|richting 


36.5 


n 


resultant cutting 
speed angle 


angle de la 
direction resultante 
de coupe 


yron ckopocth 
pe3aHnn 


Wirkrichtungs- 
winkel 


angolo della 
direzione di lavoro 


4 




reference systems 


systemes de 
reference 


3TanoHHbie 

CMCTeMbl 
KOOpflMHaT 


Bezugssysteme 

Werkzeug 
Bezugssystem 


sistema di 
riferimento 


referentiestelsel 

gereedschaps; , 
referentiestelsel 

gereedschaps- 
referentievfak 

voorondersteid 
werkvlajt 


4.1 




tool- in-hand 
system 


systeme de I'outil 
en main 


3TanoHHas 
CMCTeMa 

KOOpflHHaT 

MHCTpyMeHTa 


sistema 
dell'utensile 
in mano 


4.1.1 


Pr 


tool reference 
plane 


plan de reference 
de I'outil 


nnocKOCTb 

•DCHOBHan 


Werkzeug 
Bezugsebene 


piano di riferimento 
dell'utensile 


4.1.2 


Pf 


assumed working 
plane 


plan de travail 
conventionnet 


pacMeTHaH 

pa6oMan 

nnocKOCTb 


angenommene 
Arbeitsebene 


piano di lavoro 
convenzionale 


I 
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4.1.3 


p n 


tool back plane 


plan vers I'arriere 


oceeafl nnocKOCTb 


Werkzeug 


piano verso il retro 


gereedschaps 








de I'outil 




Ruckebene 


dell'utensile 
piano del tagliente 


achterwaartsvlak 
gereedschapsnij 


4.1.4 


Ps 


tool cutting 


plan d'arete de 


nnocKOCTb pe3aHnn 


Werkzeug - 






Qrina nlgne 


I'outil 




Schneidenebene 


piano normaie al 


kantsvlak 
snijkantsnormaal 


4.1.5 


Pn 


cutting edge 


plan normal a 


HopManbHan 


Schneiden- 






normal plane 


I'arete 


nnocKOCTb 


Normaiebene 


tagliente 

piano ortogonale 


vlak 
gereedschaps 


4.1.6 


Po 


tool orthogonal 


plan orthogonal de 


nnocKOCTb 


Werkzeug 






plane 


I'outil 


rnaBMoro ce^eMnn 


Orthogonalebene 


dell'utensile 
piano ortogonale 


orthogonaatvlak 
meetvlak van de 


4.1.7 


P 


tool face 


plan orthogonal de 


nnocKOCTb 


Spanflachen- 






nrthoaonal nlane 


la face de couDe 


neoenHeii 


Orthogonalebene 


della faccia di 


aeometrtsche 










noaepxHocTw 




taglio 

piano ortogonale 


spaanhoek 
meetvlak van de 


4.1.8 


Ph 


tool flank 


plan orthogonal de 


nnocKOCTb 3aa.Hen 


Freiflachen 






orthogonal plane 


la face de depouille 


nOBepXHOCTM 


Orthogonalebene 


del fianco 
sistema 


bastsvrijloophoek 
werkreterentie 


4.2 




tool-in use system 


systeme de I'outil 


3Ta/iOHHan 


Wirk 








en travail 


CMCTeMa flJIH 

nHCTpyMeHia e 

KMHeMaTMKe 


Bezugssystem 


dell'utensile 
in lavoro 


stelsel 


4.2.1 


Pre 


working reference 


plan de reference 


nnocKOCTb 


Wirk- Bezugse bene 


piano di riferimento 


werkreferentievlak 






plane 


en travail 


ocHOBHan paeoMafl 




in lavoro 


werkvlak 


4.2.2 


Pfe 


working plane 


plan de travail 


pa60Man 


Arbeitsebene 


piano di lavoro 










nnocKOCTb 






werkachterwaarts 


4.2.3 


P™ 


working back plane 


plan vers I'arriere 


pa6onafl oceean 


Wirk-Riickebene 


piano verso il retro 








en travail 


nnocKOCTb 




dell'utensile 
piano del tagliente 


vlak 
werksnijkantsvlak 


4.2.4 


P 
r se 


working cutting 


plan d'arete en 


nnocKOCTb pe3aHkifl 


Wirk- 






edge plane 


travail 


pa60Man 


Schneidenebene 


in lavoro 


snijkantsnormaal 


4.2.5 


Pne 


cutting edge 


plan normal a 


nnocKOCTb 


Schneiden- 


piano normaie al 






normal plane 


I'arete 


HopManbHan 
pabOMan 


Normalebene 


tagliente 


vlak 
werkorthogonaai 


4.2.6 


^oe 


working orthogonal 


pian orthogonal en 


nnocKOCTb 


Wirk- 


piano ortogonaie in 






plane 


travail 


rnaeHoro ceneHMH 


Orthogonalebene 


lavoro 


vlak 










pabOMan 




angoli dell'utensile 


gereedschaps 


5 




tool and working 


angles de I'outil et 


HHCTpyMeHTanb- 


Werkzeug- und 






angles 


angles en travail 


Hbie yrnbi h yrnbi b 
KMHeMaTnnecKoft 


Wirkwinkel 


ed angoli in lavoro 


hoeken en 
werkhoeken 










cxeMe 




angoli dell'utensile 


gereedschaps 


5.1 




tool angles 


angles de I'outil 


MHCTpyMeHTanb- 


Werkzeugwinkel 










Hbie yrnbi 






hoeken 
snijkantsrichttng 


5.11 




orientation of 


position de I'arete 


yrnbi pe*ymeki 


Lage der Schneide 


posizione del 






cutting edge 




KPOMKM 




tagiente 

angola di direzione 


gereedschaps 


5.1.1.1 


*r 


tool cutting edge 


angle de direction 


rnaBHbivi yron 


Werkzeug - 






angle 


d'arete de I'outil 


b nnaHe 


Einstellwinkel 


del tagliente 


hoofdstelhoek 


, 






























edge angle 


d'arete secondare 


yron b nnaHe 


Einstellwinkel der 


del tagliente 


hulpstelhoek 








de i'outil 




Nebenschneide 


secondario 


gereedschaps 


5.1.1.2 


V, 


UK tool approach 


angle de direction 


yron oTKnoHeHMH 


Werkzeug- Einstell 


angolo di direztone 
complementare del 






angle 


complementaire 




erganzungswinkel 


hoofdsnijkani 






USA tool lead 


de i'outil 






tagliente 


schoek 






angle 












O. 1 . I.O 


A s 


tod cutting euge 


ariyic u inCimaiSOn 


yrori K3KfiQHa 


vvci rvtuuy 


angolo 


gereedsctiaps 






inclination 


d'arete de I'outil 


pewyuieA kpomkm 


Neigungswinkel 


d'inclinazione 
del tagliente 

angolo della punta 


hellinshoek 
gereedschaps 


5.1.1.4 " 


'(< 


tool included angle 


angle de pointe de 


MHCTpyMeHTanb- 


Werkzeug - 








I'outil 


HblM BHyTpeHHMM 

yron 


Eckenwtnkel 


dell'utensile 
posizione della 


neushoek 
orientatie van her 


5.1.2 




orientation of face 


position de la face 


yrnbi nepeAHne 


Lage der 








ae coupe 




apannacne 


raccia at ragiio 


spaan 














1 
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5.1.2.1 


y n 


tool normal rake 


angle de coupe 
normal de I'outil 


yron nepeflHHfl 

HOpMa/TbHbM 


Werkzeug-Normal- 
spanwtnkel 


angolo di spoglia 
superiore normale 


gereedschaps- 
normaalspaan 


5.1.2.2 


V\ 


tool side rake 


angle de coupe 
lateral de I'outil 


yron nepeflHMPt 

60K0B0M 


Werkzeug- 
Seitenspanwinkel 


angolo di spoglia 
superiore laterale 


gereedschaps - 

zijwaartse 

spaanhoek 


5.1.2.3 


yp 


tool back rake 


angle de coupe 
vers I'arriere de 
I'outil 


yron nepeflHMki 
oceBow 


Werkzeug- 
Ruckspanwinkel 


angolo di spoglia 
superiore verso il 
retro dell'utensile 


gereedschaps- 
achterwaartse 
spaanhoek 


5.1.2.4 


Ya 


tool orthogonal 
rake 


angle de coupe 
orthogonal de 
I'outil 


yron nepeflHMM 
rnaBHt>ii/t 


Werkzeug- 

Orthogonal- 

spanwinkel 


angolo di spoglia 

superiore 

ortogonale 


gereedschaps- 

orthogonaal- 

spaanhoek 


512.5 


^9 


tool geometrical 
rake 


angle de coupe 
direct d'affutage 


yron nepeflHMti 

MaKCMMaJlbHbllri 


geometrischer 

Werkzeug- 

Spanwinkel 


angolo di spoglia 
superiore di 
massima pendenza 


geometrische 

gereedschaps- 

spaanhoek 


5.1.2.6 


<*r 


tool face 
orthogonal plane 
orientation angle 


angle de position 
du plan orthogonal 
de la face de 
coupe 


yron opueHTamin 
nnocKocTn 

MaKCHManbHOrO 

nafleHUH nepeflHeiJi 
noBepxHOCTM 


Lagewinkel der 

Spanflachen- 

Orthogonalebene 


angolo di posizione 
del piano 
ortogonale della 
faccia di taglio 


richtingshoek van 
het geometrisch 
spaanhoekmeetvlak 


5.1.3 




wedge angles 


angles du taillant 


yrnbi 3aocTpeHHfl 


Keilwinkel 


angoli di 
penetrazione del 
cuneo 


wighoek 


5.1.3.1 


Pn 


normal wedge 
angle 


angle de taillant 
normal 


yron 3aocTpeHMH 

HOpManbHbIM 


Normal- Keilwinkel 


angolo di 
penetrazione del 
cuneo normale 


normaalwighoek 


5.1.3.2 


ft 


tool side wedge 
angle 


angle de taillant 
lateral de I'outil 


yron 3aocTpeHnn 

60KOBO& 


Werkz .ig- 
Seitenkeilwinkel 


angolo di 
penetrazione del 
cuneo laterale 


gereedschaps 
zijwaartse wighoek 


5.1.3.3 


Pp 


tool back wedge 
angle 


angle de taillant 
vers I'arriere de 
I'outil 


yron 3aocrpeHnn 
oceBOi* 


Werkzeug- 
Ruckkeilwinkel 


angolo di 
penetrazione def 
cuneo verso il retro 
dell'utensile 


gereedschapjs- 
achterwaartse 
wighoek 


5.134 


fio 


tool orthogonal 
wedge angle 


angle de taillant 
orthogonal de 
I'outil 


yron 3aocTpeHHfl 
rnaBHbifi 


Werkzeug- 
Orthogonal 
Keilwinkel 


angolo di 
penetrazione del 
cuneo ortogonale 


gereedschaps 

orthogonaal 

widhoek 


5.1.4 




orientation of flank 


position de la face 
de depouille 


OpMBHTaLlMH 

3aflHefi rpaHM 


Lage der Freiflache 


posizione del 
fianco 


orientatie van het 
vrijloopvlak 


614.1 


a u 


tool normal 
clearance 


depouille normale 
de I'outil 


yron 3aflHntf 

HOpManbHbIM 


Werkzeug 
Normalfreiwinkel 


angolo di spoglia 
inferiore normale 


gereedschaps 

normaalvrijloop- 

hoek 


5.1.4.2 


«f 


tool side clearance 


depouille laterale 
de I'outil 


yron 3aflHMM 

6OKOB0M 


Werkzeug 
Seitenfreiwinkel 


angolo di spoglia 
inferiore laterale 


gereedschaps 
zijvrijloophoek 


5.1.4.3 


a p 


tool back clearance 

.. . 


depouille vers 
I'arriere de I'outil 


yron saflHMtf 
ocesort 


Werkzeug- 
Ruckfreiwinkel 


angolo di spoglia 
inferiore verso il 
retro veH'utepsiie 


gereedshcaps 
achterwaarts- 
vrijloophoek 

gereedschaps 

orthogonaal 

vrijloophoek 

gereedschaps 
basisvrijloophoek 

richtingshoek van 
het geometrisch 
spaanhoekmeetvlak 


5.1.4.4 


....... 


tool orthogonal 
clearance 


depouille 
orthogonale de 
I'outil 


yron 3afl«nw 
rnaBHtm 


Werkzeug 

Orthogonal- 

freiwinkel 


angolo di spoglia 
inferiore ortogonale 


5.1.4.5 
5.1.4.6 


«h 


tool base clearance 


depouille directe 
d'affutage 


yron 3aflHnfi 

MMHMManbHbIM 


Werkzeug 
Basisfreiwinkel 


angolo di spoglia 
di minima 
pendenza del 
fianco 


e. 


tool flank 
orthogonal plane 
orientation angle 


angle de position 
du plan orthogonal 
de la face de 
depouille 


yron opneHTau>iM 
nnocKOCTM 
MaKCMManbHOro 
nafleHKn sa^Heki 
noBepxHOCTM 


Lagewinkel der 

Freiflachen- 

Orthogonalebene 


angolo di posizione 
del piano di 
minima pendenza 
del fianco 


■ 
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5.1.5 




relationship 


relations entre les 


COOTHOlUeHMe 


Beziehungen 


ie*azione tra gli 


betrekkingen 






between the tool 


angles de I'outil 


Me>Kfly yrnaMM 


zwischen den 


angoli dell'utensile 


tussen de 






angles 




pe^ymero 

uurTnuuPHTa B 
CTaTMMeCKOM 

CHCTeMe 


Werkzeugwinkeln 


i 


gereedschaps 
hoeken 


5.2 




working angles 


angles en travail 


yrnbi b 

KMHeMaTMMeCKOti 

CMCTeMe 


Wirk-Winkel 


angoli di lavoro 


werkhoeken 


5.2.1 




orientation of 


position de I'arete 


opueHTauna 


Lage der Schneide 


posizione del 


snijkanstrichting 






Cutting SuyS 




pe/Kymew kpomkm 




tagiiente 


werkhoofdstelhoek 


5.2.1.1 


"re 


working cutting 


angle de direction 


rnaBHbirt yron b 


Wirk-Einstellwinkel 


angolo di direzione 








ri'arata art triwijj 


nnane pa6o*HWM 




rial riu-tli£iriti'j tr> 














Wirk-Einstellwioke! 


lavoro 

ftnnnln di dirp^mno 


in/Prk hi i Int; I p1 h np If 


K ' 


ui/nrkinn minor 


annlp Hp HirprTinn 


scnOMoraT&.n b h bi m 






cutting edge angle 


d'arete secondaire 
en travail 


yron b nnaHe 

pa604HM 


der Nebenschneide 


del tagiiente 
secondario in 
iavoro 


werkhoofd 


5.2.1.2 


Vre 


UK working 


angle de direction 


yron OTKnoHeHwn 


Wirk-Einstell- 


angolo di direzione 






CipiJIUcJL.ll 


sctunuditc en 


paoOnMM 


e rga nzu ngswinkel 


com piemen tare del 


sni|kantshoek 






angle 


travail 






tagiiente in lavoro 








USA working lead 
















angle 










werkhellingshoek 


5.2.1.3 


^se 


working cutting 


angle d'inclinaison 


yron HamiOHa 


Wirk-Neigungs- 


angolo 






edge inclination 


d'arete en travail 


pe*ymeM kpomkm 


winkel 


d'inclinazione del 
talgiente in lavoro 


orientatie van het 


5.2.2 




orientation of face 


position de ia face 


OpH6HTai4MH 


Lage der 


posizione delta 








de coupe 


nepeflHefl rpaHM 


Spanflache 


faccia di taglio 


spaanvlak 


5.2.2.1 


>W 


working normal 


angle de coupe 


yron nepeflHMw 


VVirk-Normai- 


angoio di spogia 


werknormaai 






rake 


normal en travail 


HOPManbHbil^ 

pafjo^mi 


Spanwinkel 


superiore normale 
in lavoro 


spaanohoek 
werkzijwaartse 


5.2.2.2 


VfB 


working side rake 


angle de coupe 


yron nepeflHMM 


Wirk Seitenspan- 


angolo di spoglia 








lateral en travail 


6OK0B0M pa60MMM 


winkel 


superiore laterale 
in lavoro 


spaanhoek 
werkachterwaartso 


5.2.2.3 


J'pe 


working back rake 


angle de coupe 


yron nepeflHHrt 


Wirk Riickspan 


angolo di spoglia 








vers i timere en 


uteuuH paouHnn 


wiiiKei 


supenure versu m 


spaannoex 








travail 






retro dell'utensile 


werkorthuvonaal 


R))J 


"oe 


yyQrlrjrin QrthQ*nQrtij| 


arinjg rjo COU^S 


urnn narumuuu 


Wirk-Ortho n Onal- 


zanrtriir^ Hi cnnnli a 






rake 


orthogonal en 
travail 


rnaBHbiiS pa6oMwi/i 


spanwinkel 


superiore 
ortogonate in 
iavoro 


spaanhoek 


5.2.3 




wedge angles 


angles du taillant 


yrnbi 3aocTpeHMfl 


Keilwinkel 


angolo di 
cuneo 


wighoeken 


5.2.3.1 


ft 


norma! wedne 


annie de taillant 


yron 3aocTpeH«s 


Normal-Keilwinke! 


gn n o!o di 






angle 


normal 


HQPManbHblM 




penetrazione del 












pa6o4ww 




cuneo 
angolo dt 


werkzijwaartse 


5.2.3.2 


fte 


working side 


angle de taillant 


yron aaoorpeHMH 


Wirk-Seitenkeil- 






wedge angle 


lateral en travail 


6oKOBOfi pa60Hnii 


winkel 


penetrazione del 
cuneo laieraie in 
lavoro 


wighoek 
werkachterwaar tK<? 


5.2.3.3 




workinn back- 


angle de taillant 


yron saocrpeHMfl 


Wirk-Ruckkeil- 






wedge angle 


vers I'arriereen 
travail 


oceBOw pa60MMM 


winkel 


retro dell'utensile 
di penetrazione del 


wighoek 














cuneo in iavoro 


werkorthogonaal 


5.2.3.4 


/»« 


working orthogonal 


angle de taillant 


yron 3aocTpeHMH 


Wirk -Orthogonal 


angolo di 






vrcu^ij cai i^ivs 


nrthnnnniil on 
\*l kl IVJVI iui Oil 

travail 


rnasHbiM pauC-iiriiri 


Keilwinkel 


penetrazione uc-i 
cuneo ortogonale 


VViynOGr*. 












- - ■ -- 


in lavoro 
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5.2.4 




orientation of flank 


position de la face 
de depouille 

c'epouille normale 
en travail 


opueHTaunn 
aaflHePi rpaHK 


Lage der Freiflache 


posizione del orientatie van het 
fianco vrijloopvla!< 
angolo di spoglia werknormaal 
inferiore normale | vrijioophoek 
in lavoro 


5.2.4.1 


One 


wording normal 
clearance 


yro/t 3aflHwSi 

HOpMa/lbHbl^l 
pa604MM 


Wirk-IMormalfrei 
winkel 


5.2.4.2 


Ofe 


working side 
clearance 


depouille laterale 
en travail 


yron aaflHuti 

60KOBOt( pa60Ml4VI 


Wirk Seitenfrei- 
winkel 


angolo di spoglia 
inferiore laterale 
in lavoro 

angolo d- spoglia 
inferiore verso il 
retro dell'utenstle 
in lavoro 

angolo di spoglia 
inferiore ortogonale 
in tavoro 
relazione tra gli 
angoli in lavoro 

convenzioni di 
segno per gli 
angoli 

convenzioni per 
gli angoli 
dell'uienstle 
convenzioni per 
gli angoli in 
iavoro 

i'.rospetie 
ricapiiolativa 


werk?ij 
vrijioophoek 

werkachterwiiarts 
vrijioophoek 

werkorthogonaal 
vrijioophoek 

betrekkingen 
tussen de 
werkhoeken 

tekenconventies 
voor de gereed 
schapshoeken 

conventies voor 
de gereedshaps 
hoeken 


5243 

5.2.4.4 

5.2.5 

5^3 


"pe 


working back 
clearance 


depouille vers 
I'arriere en travail 


yron 3aflHni* 
oceBOM padOMnw 


Wirk Riickfrei 
winkel 


a oe 


working orthogonal 
clearance 


depouille 
orthogonale 
en travail 


yron aaflHMH 
rnaBHbuS pa6om*M 


Wirk Orthogonal 
freiwinkel 

-■- - ----- 

Beziehungen 
zwischen den 
Wirk-Winkeln 


relationship 
between the 
working angles 


relations entre !es 
angles en travail 


cooTHOiueHwe 
Me>Kfly yrnaMn b 
paSo^eft cwcTeMe 




sign convention for 
angles 


convention de 
signes pour les 
angles 


ycnoBHoe 

o603HaMeHwe 

yrnoB 


Festlegung der 
Formelzeichen fur 
Winkel 


5.3.1 




tool angle 
convention 


convention pour 
les angles de 

I'outil 


ycnoBHoe 
0603HaMeHwe 
yrnoB HHcTpyMeHTa 


Festlegung der 
Werkzeugwinkel 


5.3.2 




working angle 
convention 


convention pour 
les angles en 
travail 


ycnoBHoe 
0603HaMeHwe 
yrnoB pe3aHMR 


Festlegung der 
Wirkwinkel 


conventies voor de 
werkhoeken 

samenvattende 
tabel 

definities met 
betrekking op de 
spaanbreker 


6 




summary of angles 


tableaux 
recapitulatifs 


nepeMRMb yrnOB 


Zusammenstel<ung 
der Winkel 


7 




chip breaker 


brise-copeaux 


onpefleneHwe 

CTpy^KO-TOMOB 


Definitionen iiber 
Spanleitstufen 


definizioni relative 
al rompitruciolo 


7.1 


_, 


defined point on 
the chip breaker 


point 
correspondent 

du brise-copuHLix 


onpefle/ieHirie 
nono*<eHMfl tomkh 
na CTpy^.ROnOMax 

.''KT'dBHSH MaCTb 

Hi'-aepXHOCTK 

CTpy^KKOflOMOB 


Bezugspunkt an 
der Spanleitstufe 


punto j overeenkomstrig 
cornspondente del i punt op de 
rompttruciofo \ spaanbreker 


7.2 




active face of 
the chip breaker 


face ■%■■ ttve tf-; 
brise-copea-.ix 


aktive Spanflacht- 
oer Spanleitstufe 


facda atriva del 
rompitruciolo 

._ _ J 


weekend vlak van 
de spaanbreker 
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'Bn 


chip breaker 
distance 


distance du j paccronHne ot 
brise-copeaux cTpyMKOnOMa flO 
I pewymeA kpomkh 


Abstand der ! distant del 
Spanleitstufe 1 rompitruciolo 

Hohe der j altezza det 
SpanleitsUife j rompitmeiolo 
Winkel der angolo del 
Spanfefstufu rompitruciolo 


alstand van de 
spaanbreker 

spaanbrekers 
hoogte 

spaanbrekershoek 

wighoek van de 
spaanbreker 

spaanbrekerstadius 

— 
radius van cU- 

spa.mbrekersgroel 

diopte van <ie 
spaanbtekersgroet 

iengte van het 
hulpvlak 

afstand van de 
spaanbreker tot de 
gereedschapsneus 


7.4 


*B 


chip breaker height 


hauteur du 
brise-copeaux 


flblCOTa 
CTpyMKOHOMOB 

yron 

cTpyjKKonOMaHHfi 
yron crpyMKOnoMa 


75 
776 


«b 


chip breaker 

angle 

chip breaker 

wedge angle 


angle du 
brise-copeaux 

angle de iaiilant 
du brise-copeaux 


Ke'.winkel dor 
Spanleitstufe 


angolo del cuneo 
del compitruciolo 


r B 


chip breaker 
radius 


rayon du 
brise copeaux 


paflwyc 

CTpy^KOnOMOB 


Radius der 
Spanleitstufe 


raggio del 
rompitruciolo 


7.8 

y s 

7.10 

7.11 


<Rn 
rf Rn 
< J By 


chip breaker 
groove radius 

chip breaker 
groove depth 


rayon cia rainure 
du bnse copeaux 

profondeur de 
rainure du 
brise-copeaux 


paflwyc 
crpv>«KonoMaiomeM 

KaHdBKM 

rny6nHa t 

CTpy>KKonoMaiouieM 

".anaBKH 


Radius der 

emgeforrnten 

Spanleitstufe 

Tiefe der 

eingeformten 

Spanleitstufe 


raggio delia 
scanatatura del 
rompirruciolo 
profondita della 
scanatatura del 
rompitruciolo 

larghe/za delta 
faccetta d.v 
rO'npitn ,:olo 

distarsza tra il 
rompitruciole la 
punta dell'utenstle 


chip breaker 
land width 


largeur de facette 
du brise-copeaux 


""" ~ 

iukpmhei roacKM na 

nepeflHei^ 

paccTonHwe 
CTpy>KKonoMa ot 
pewymux KPOMOK 
MHCTpyMeHTa 


Fase der 
Spanleitstufe 

Abstai e der 
Spanleitstufe von 
der Schneidenecke 


chip breaker 
distai ice -rom 
corner of tool 


distance entre ie 
brise-copeaux et ie 
bee de I'outil 
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